Involvement of the cytoskeleton in calcium-dependent stress relaxation of rat aortic smooth muscle.
Rat aortic smooth muscle exhibits a remarkable capacity for stress relaxation, the release of tension following tissue stretch. Stress relaxation was markedly enhanced in contracted aortic rings compared with unstimulated tissue. The magnitude of stress relaxation in contracted aortic rings correlated well with the passive tension imposed on the tissue by stretching, but showed little relationship to changes in tissue length or to the level of tension developed in response to agonist stimulation prior to stretch. The enhancement of stress relaxation in precontracted tissue was not affected by intimal rubbing or treatment with L-NAME. By comparison, the removal of extracellular calcium markedly attenuated stress relaxation. In addition, the use of cytochalasin B to block actin polymerization inhibited stress relaxation, whereas colchicine, a drug used to cause microtubule disassembly, had no effect on the phenomenon. The results indicate that the enhanced stress relaxation in contracted tissue is a calcium-dependent process and is not due to passive tissue elastic properties. We suggest that stress relaxation may not involve cross-bridge formation but could be explained by the remodelling of a portion of the tension-bearing actin cytoskeleton.